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(54) SOUD-STATE IMAGE PICKUP DEVICE, ITS DRIVING METHOD AND CAMERA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the overflow of 
a signal charge after being added from occurring without 
increasing the frequency of a vertical transfer clock by 
reducing the number of output lines to half, doubling a 
frame rate against a 1st operation mode and setting the 
saturation signal charge quantity of a sensor part in a 
2nd operation mode to half quantity when the 1st 
operation mode is carried out. 

SOLUTION: The number of output lines is reduced to 
half compared with the case where a signal charge is 
subjected to independently vertical transfer without 
being added by adding the signal charge read from a 
sensor part 1 1, e.g. for two pixels in a vertical 
transferring part 13 when an addition read mode is set 
and subsequently performing vertical transfer of it. Since 
a frame rate becomes double to a frame read mode to 
be able to output information of ail pixels in this way. 
image quality and sensitivity can be improved. 
Furthermore, the overflow of the signal charge can be 

prevented by setting the saturation signal charge quantity of the part 1 1 to 1/2 of the frame 
read mode when the addition read mode is set. 
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[0 0 5 1] ±jigLrc<fc'5tc. ^U-AM^^mL^r-F 
iiiraatK^^ai L-t- F® 2 oOSjf^^- F^ i: 13 C 

cD«^m?i o^«x.fcH«£a«fe^Bic*>v>T. m» 

K»HiL^:-F©IS^mc, •fe>"9-Si51 l*^e.K»tBL 

^cM^m;&Sii:igiiia5 1 3 p^x-m^it 2 a^^i-^iijiis: 

i^K*'ffib^-FfcS^LT2<gtc^f3. Src^iii^(Olf 
[0 0 5 2] L*^fe. iDSL^2*UJL*-F©ia^^U: 
•t- F^<DiaSi«^«1^«©*tl 1 / 2 tc^S-r S J; ^ 
fc^^Wi^i;. SitftjMgPl 3rtT-tp»L/-c2iiiig^i'© 

m^mmt(o^m^mtim\.<^J:^<Dx\ -trv-y-asi 1 

#oTSiete52lgPl 3rt:J3J:lh**¥lSiMg|5l 5l^-p«^ 

[00 5 3] ?e.fC, CCDffi^^^ 1 OtCte(,^T«. 
«lii±s ■(Br5l£H«:in*Tt/^*<. SISl 8tc#;i5» 

S/^-fTXY s u b^»!lft-t-FtciSUT^OjS;^S/c 

[0 0 5 4] ±iB^ 1 Mi^MT-a. ipwsiftimL 
^~ F<oRi{c, sfi<tojaigp 1 3 1^-^ 2 is^snif&tf 3 i 
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13 

T-aSSo ilcDi^. taW-t^mmWi^nm (n>2) h 

/WTxvs u b 2 7?st*s-ir>"9-gi5i 1 <Dm^m^n 

[0 0 5 5] ^ /c, ±Mm 1 MWJT«. fiHteSlgP 1 

[005 6] (m2 mwm') m 2 mi^mic^^ wa^mm 

■t^o S/c, fSmcD/ctotC, 3?lj9ff®lB«IS5"JO«^ 

[0 0 5 7] $fe-r. )ta»R*WL*-K*<e^*n?. 
i:, S^/WTX%4fe[HlES2 Otc^LT "H" 
WS9«£EDC I N (0 2^#Bg) ;^)<#x.^n5c. "T^ 
»fi-'Wyx5l^|ilK2 0«, iPPt-rSH^i^tK:?* 

lSLfc:«JEffl©S«>'W7XV sub 2^%^'r5o * 

T?2^-i'^ (=2(B^) i^(om^mm^im-ir'^^tis^ 

p.. 4 (=2x2) iB^^i-cD^i^Si^cojtofftcmbT 
mwury^y s u b 2©it)Effl*^K^^n§, 

[0 0 5 8] C©*dtC. SfflKilgPl 3rt*5<fcl>*7j<¥ 
eSlgP 1 5 I^T?Ofh 4 B^^J-O^^Sl^tDillltKm L 

/-cmEEfitOS^/^'TTX V s u b 2 T'SS 1 8 ^f^4T 

ftffl#a^^fi©^^ i / 4 ts^^nso 

[00 5 9] CCt:\ C OSitKj^gP 1 3 2 H}g*D» 

+7K¥igjMa5 1 5 rt 2 ^-r ym'm(om^(Di]mm.^i^ l 

a>y^tf.V 1~« V4cDiliSI^^:?'f ^i^y^. 131 0 

[0 0 6 0] 5t-r. |gI9®3f-f bfCfcV^ 

3ffiB(DSia^)ai^'n-y^(j) V 1. «V3fC "H" U'^ 

gpi 1 0«^«m^SiSS5^a5 1 3tc9!?*ffl^n. 
Stteaigpi 3rttc*3(,^TfT:^lRlfi:TP0-a-^ 2H*M 
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3?TB<O^HIgi:4fTBcD^i-fi*tOV>T, SffBOS- 
B*i:6ffB©§B*li:-:3V^T, i^i/^^S-^tc. H 

itteMSP 1 3 rticfev^Tft^a^cD 2 @i«i(ing[*^ff t>n 

[0 0 6 1] ^LT> 2®^iDW^n/c2ff^}-©{B^« 

^^ri^-f^^i-ofB^mifkLT, zk^:/^^^^^^^ 

Hti:feV>T. 4*i©Sltte5iS^'n>yi^0V 1~0V4© 
^1 0tt3^-r:5f-i'5>^K^tC<toT2 7-l'>'^i-O{i^ 

[0062] ilCD2v-Y ^'^J'tOffl^mif *^ail iEMSP 1 

3*^e.7k¥e33ia5i sic^gai^ns^^s 01 o©^j-r 

0H1. <f>H2*M ^'n>y^^^t±i* ^nsci: -p. 
fiiilgpi 5T'« Wl-^r-y h5i-(D7j<¥teai (JXT. Ctl^ 

1 e>y hS'^hfciR^f) *^fft>n«o ^-LT, ci©ie 
gpi 3*^e>7j<¥Sj2igi5i sfc^jM^nSo 

[0 0 6 3] C©J;-5K. SiSlte^SPl 3*>P.7k¥<S3l 

^nM^um\^rcmm^7i<.w-m.m^\ 5fc*3v^T 1 e<y 

[006 4] ±M\^tc^oK. ^U—Att^mL^—K 
i:iinmM»Hi b^r- F<o 2 o<Di&f^t- F^i: t) C 

cum.mm'j-i o^m^tcmwmmmmz.is^-'x. tm 

2 5 1- y^<r)m^mM-^1}mt J; 3 tc l /c c i: <t 

lt'<Tai*7-l'>^AM/4t*Sfci6, yV—L.V- 
40 F*'«7W~AM*tHb*-Kfc^*LT4^lc^0. Sfc 

[0 0 6 5] Uft^fe. SnSc^^fflLt-FrofS^m;: 

a. -fei^-y-gpi 1 i7)fSftM^«<^«*7ix— AK^)LtisL 
F^®ISft«^«#«©«ajx{f*^ 1 / 4 (cs^-rs 
J:3fcb/-cCi:»c,tt). 71^-AM*ttHL*-F-p»t» 

ap 1 5 T'ifins b fc 4 H*^©M^a?s h n^mmmtf' 
^b<*§©T% -fe^-y-gisi 1 *^iafp^/ct±^tiicjfit,^ 
so tt^ic^t>Tfe, Sifi2B*ta»+7k¥2^'r>iinmc 
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[0 0 6 6] CCT% TkJP^iilgBl 5rtT'25l'>toSC 
teiXi' D>y^tf.Vl~4)V4 OJlffi?^* 2 <StC|S^-r -5 

[0 0 6 7] f 4<g»C 

0 V 4 O^S^^ 4 <gtc±ff SififiiM 

gi:*ffl«)^^fc-«3r«c:i:-^, aii[i£3aj^'D-yi'0 V l~ 
0 V 4 ©^ifiSC* 2BfC±tf SfcttT-JtlCST-il S c 

[0 0 6 8] ft^. ±iB^2«f*:Wcfe(/>Tt±, *D»i! 

7k¥«E3l^g|5 1 5 T- 2 ^ I" >tam^n otLfctK ZM 

So coym-^. mmawr^mmm^n (n^2) . 7k 

^mWr^^-C^m^m (n^2) tb^c^B-tC^ 

/wrx%3feiiisS2 o-p%3fe*n5Sffi>'Wrxv s u 

b 2TSi$5-b>-9-g|5i 1 ©fSfiili^lUgffi;^. 71^- 

L,m^tiiL'e-vmcom^mmm.mm(D^iy' (nx 
[0 0 6 9] 01 ui. ^^^mnmzmmmmicm^m 

[0 0 7 0] 01 1 fc*3t/^T. fffiJfcfcKJiJ^n^ AW 

•rs^^to-feyy-gps 1 cnp.-fe>'-9-gi3 5 1 (omm. 
35 5 2tcJ;oT^*m^n/•c^l#m^^€rSil^£al■r5c 

C DA>c.%i.^^2|s:OSliejiSg|5 5 3 i:{i:J:oTffl»x 
UTS 4*^Sfig^nT<,^So 

[0 0 7 1] CCDffl^xUr 5 4fC*5(,'>-r, -feVi^-giSS 

uy- h sp 5 2 fcK^itb X s G d^giiD^ ns c 



(9) ittra 2000-307961 

53tt. 4ta©SiS4EaS^'a>y^'0V 1~0 V4 

[0 0 7 2] CCX\ SiieaiSPS 3tCfel,>T> Ifflg 

^3j;t;3fflacDej^it«i(i. m\nmBm(om^tnm. 
K*mby-hgP5 2(oy-h«ffi«r«feTv>s<i 

i:*^?), 4ffl©SltteSS^a'yi^0V l~0V4<D'5 
ltia<oejM^D>y^0V 1 fc3tia<DteiM^'n>y 
/O ^'0V3*^"L" "M" \y^)]/iSiiXJ "H" \y 

'^;l/©3fii«ri:SJ;^tc^S^nT43t)s ^cD3fSg© 
"H" U'^/KO/^^I/Xft^S^^tBLy— hgP5 2(D0?*ta 
L/^/l/XX S G i::feSo 

[0 0 7 3] a«KiU T 5 4 O0ffi±OTffl!ltC{i, C C 

jMSPS 51C«, «3S*(DSiSte)ilgP 5 3*^6. 1 ^-f VfC 
1S^-rS«^«1gf*W'^i|i53M*nSo 7j<^Pi|giMg|5 5 5 
a, t?l|K.{f 2 ffl037j<¥te)il^' n-y^0Hl, 0H2CJ: 

[0 0 7 4] TkTKiMgPS 5<DK3l^ffill©«gSi5tC{±, flBJ 

a?^ffijE^^a5 5 6A^^tt?.nTt/^So cnmMmsM 

^gp 5 6 {±. TkiplgjMgP 5 5 IC J; o TtK^^jM^ tlT # 

vouTf:bTm;^3i«?5 7*^e.*m^nso 

[0 0 7 5] ±^Lfc-lr:/'9-gP5 K S?*^aLy-hgP 
30 5 2. Sil^aligP 5 3 . TRspteiMSP 5 5 *3 J: D'Sl^Sffi 

nTi/-»So 

[0 0 7 6] clCDC C DM^^? 5 0*^i(l-rSfc46© 
5tM LtcmmMm-^ n-y-J'0Vl~0V4*iJ; t>*7j<sp4g 
iM^a-y^'0Hl, 0H2»±. ^-f5.>iffi^^m5 9 

T'^at^nSo c(D^f-r 5 ^y^^iHiK 5 9 {i. ccd 
ffl®^?^ 5 0 ^mmr^mm^mt Lxmmt^o c c 
x\ mmnm-i'oy^ (i>v i~<i>v 4(00^. itag. 

40 3til(Daia«g3!l^'a>y^0 V 1/0 V3tOI/>Tttx 

m<DmmnMi7a'y^ 0W I A. 0vib/0V3a. 

0V3 B*<S!S:?nSo 

[OO7 7]0 12tc. ra§i^K*^aiL:&*:K-rSfc:i6 
Ofiifie53Sa5 5 3CDte3^S@£DiHJi/^^->f?IJ^^To 

ccT'fi, ff:^ri&) ic*5i/>T4Bi^«rias»3jg 
tBL. m*0 2iii^^cov^T^i^^«1^«rM*'m^%v- 
50 *tULO*i-&*Wc«-3Ta^LTt-'«o 
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CO 0 7 8] mi 2lC:JoV^T. MilliSi^'P ^ * V 1 
A. 0V1B. 0V2, 0V3A. 0V3B. 0 V 4 «r 
eSMf ^fc46tCff6*:cD/^X^^y 6 2-1-6 2-6;bW 

[0 0 7 9] Sfe. Slt^iM^a^y^0 V 3 AJ&eSIf 

s/^x^^rve Z'A\cf,t3ms(onmnme 3-3*^3H 

S/^X'^-r>'6 2-5lCti/^X^^>'6 2-4tCjgM^n/c 

i;(^i^o3*ia<o(i3sm@6 3-3*^3®^43^tcg^^^ 

-6tCti 2tiB<Ofiig«® 2 4-2*^ 1 iffi^^o^tCj^gc^n 

[0 0 8 0] Slte5M^n^y^0 V 1 A/0 V 1 B, 0 

V3A/0V3Bt^. ^fe^bfccfc-^tC. ^OSfitaO 
"H" u^;l'CD/^;l/X:b^-lry^gP5 1 /j^^ffi^a^^M 
^£ar^:*^^:Bt^^Wby-^8B5 2^J|gl6-r^K^Uib 
/^;l/XX S Gi::^^o ^LT. 7 1^-2:.^^^ LKjft^O 
^tcti. lai 3 (A) ic^r^oifC. Sifi^jM^n^y^ 
0V1A/0V1B. 0 V 3 A/0 V 3 BtDS-^^rti^M^ 

cTD^lCti. 013 (B) K^-rXolC. filSteSl^n^y 
^0V1A, 0V3 AO^tcW^Wb>'^;^XXSG;b^ir 

[0 0 8 1] Stf0UC:}oO^T. ^^^>^^%^[HliS5 
9ti. MltK3l^n>y^0 V 1 (A/B) , 0V2, 0 
V3 (A/B), 0 V4-^7K¥fiiM^^D*v^0H 1, 0 

iblC'^m^US 8tC01iPt-5->^^y^>'^7l/X0 SUB:^ 

[0 0 8 2] SIS 5 8iD^^a5tcti:. ^KStBS 8^/^^ 

rxr^Sffi/wrxv s u b^^^-rssffi^^wrx 

%*lHl£S6 0?b^^ttetlTl^^o CiDSIS/^^TX^Ii 

(iii^e o-e^^^nfcSifi/wrxv s u bti. 
ccDS^g/^-rrxv s u bcoafffiitCcfcOs ccd 

[0 0 8 3] -77. ^^^>^^%*IHIK5 9 7?^^^n 
^^>^^y^/^;l/X0 S U Bti. 3>-r>'-9-CT1lgit;tr^y 
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So 55:43> ^>C:t-}^Dlt. i/^^y^f/^;l/X0 S U BO 
"L" l^^;l/^Sffi/^-rTXV s u bOiSSKW^^WC^^ 

[0 0 8 4] *4b\ *fi?imi. Sffi^WTX^I^dlKe 
OJ&Sifis 8<D^gpic^ttSSfiK^«^Tv-S^^ m\ 

mmBm(om^t\5imK. s^/WTx^^iui^eo^ 

70 [0 0 8 5] cicoas/^^rx^iiHi^e oti. 
-Htcjsi;TS®>^^-rTxv s u bcDaj£ffi^^x.sc 
tr\ -fev-y-sps i(Dfiaa«#mMfi'&e»J^if2©i5gtc 

^mu^- F^-es;^sajHitos«>'^-f ^xv sub 

^ S cJ: 5 1;: * ^ T 1/ > § o 
[0 0 8 6] clclT\ #^M^ffiL^r-Hi:ti^ St^W 

Ly-hgi55 2tc^bTm^iOj^oiib^fiLcri:tc^^ 

mb/^;VXXSG«r9iirabT. — gpo^-f vOHIgfOM 

20 ^m^^co^^^^^ffiTP^^-ry^i^w^tHbSjf^^. s 

Iteilge 5 3 rt*3<J:tf7j<¥SKiilgP 5 5 < ^ fe- 

;^T*nB« (nS2) tDm#S^^J&ftn^t*Sjto»M^tH 
biftf^ (Offi^-a-^-iirfrc X SKift^:- H to c ^ ^ s d o 

[0 0 8 7] a^/W7X|gi0K6 0 

ti. SiJ»«£EDC I Nff^ "L" U^;1/^j6:5:7U— 
35?imb^-HT*tiS«/^-rrXV s u b l ^5l^b. M 
WffiDC I N^^ "H" W;l/h^S!|^^W^ffib^- 

FTtiS«>'WZXV sub 1 BS^^*EiitOS*£ 

/WTxv s u b 2J&5i^'rSo cce. 

30 mb^- F^cOSS/Wt'XV s u b 1 tOSffifati:. X 
/WX{@^co^3Stfe>"::>#tc#«5-fe>"9-gP5 l 

[0 0 8 8] cntC^^bT. i^^^^mb^-K^cos 
s/^-rrxv sub zcommmi. mmmM^s 3^43 

>2) ^O^^a^^^DJ!J^S:WTt^nSii^. -^^^^5 1 

cDfaftni^e?^s*^:7 1/- AK^m b^- m<Dm]m 

40 tc. It^W^fflb^-K^t-fi. SS/^^ZX5§±[Hl£S 
6 0*^e»37U-AM^ffib^-F^cOS^S>'^'rrxV s 
u b 1 cJ:^) ^>Sl/^ai±ffi^OS«/WTXV s u b 2:b^5l 

-Z^St^ffib^- FB#<0|(>J 1 /NtC^^So 
[0 0 8 9] ^^tc. ±fHS^<0^2llBSmS8t-<^^@f* 

[0090] (^1 M»M) ^ 1 Rwm\^%^m^mLm 

5^ *^50hbT. 0 1 4Jc^'rJ:'9tC. Sfe<D2x8iB 
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5iJ<0*7-7-r;l/^**^S C C Dti»^^^*ra</"'«t. 

So 

[0 091] 9ff. it^M^tmL^—K^'gas^ns 

i:, g^/WTX^^lsIiSe OfCjrfLT "H" U'^^KD 

6 0 {±, fiisigaisp 5 3 rt-eAn»-r siS^Sft 

mu/-cSJHS©s«/^-rrxv sub z^^^-rso 
**i*e!iT'{i, SiSiigiMgp 5 3 T- 2 mm^<Dm^mM 

XV s u b 2<D«£Effi*^S^^?tl5o 
[0 0 9 2] COct^fC. SE^jMSiSS 3F«3TcOtf2a 

V s u b 2-e»ffi5 8*M>r'7'x-r t-e, c<o^n 
L*- K^o-h ^^-y-gp 5 1 (Dm^m^mMmt)\ 
y u~L,m^a Lt- mcof^^m^m^moym i / 2 

[0 0 9 3] CCt?. CO^^^ra^l^+Sil^iliaSS 

3 2 mmtam(Dm^(D'^nm^m v^- h-mcommc 

l^rmmr^o 01 5{±4*i(DSiS«B3i-i'o>y5'4> V 1 
(A/B) , (i)V2. 0V3 (A/B) . 0 V 4 <Dfiii: 

{±. §a^tc-^^6n§2 3SSE(DSii[te52i^'ay^0 V 
1A/'0V1B, 0V3 A/0V3Bi:^B^i:©i*fjJi; 

[0 0 9 4] Sfef, 01 5©^»-Y5>'y^-f-hC*3V> 

3tBg©SiSig33l^n>y^4> V 1 A. 0V3Afc"H" 

U-^/l/OSi^a b/<;l/X X S G *'3ioc: i: t?> ?f tJiSik: 
fc(.^T2a^cri:tc2®igt5#{c-b>'-9-gP5 1(D{§^« 

[0 0 9 5] ^f*6*lJca. 01 4*>eWP)A^%J;3tC. 
lfTBO^H^i:2fTBO#®|gfCOI/->T^ 5nS(0^ 
®M^:6fT^<DS•ffl^^cov^T, 9fTB<0^B^i: l 0 

ffsc»^a^»coi,^T, i:</^9S^fc, zmm^m 

ffti:LT-fe>+»-gi55 1 *^e.«^mA^Siaigi^gB5 3»C 

[0096] ^LT. zmmtam-itxrczn^iom^m 



(11) ^ffl2 0 0 0-3 0 7 9 6 1 

ratCfel/->T, 4<a©S*4EjM^n>y-J^« V 1 (A/ 
B) . 0V2, 0V3 (A/B) , 0V4CO0 1 6iC^ 

^33135 5 5 iClt 1 •5'r:^^J-<D^^®?SfA'tteil^*n5o c 

fc*¥tejM^n, tt?^«ff^«aJ5 6T?<i^fi£E»c^gi 
^nr ccDm±v OUT ti.riiitif[tx^o 

10 [0 0 9 7] ±aiL;rc<fc3(c. 7U-A»!^ffiLt-K 

cD»»^?5o*iiiircHi*«issiiKfeo^T, ita= 

Jc2B^43#lc-lr>-9-gP5 1 A>P.^D^i^«^^©^^»l±lb 
20 tBL't-FlcJ^LT4^tc^;5„ 

[00 9 8] LA^fe, fti^M^^mL^^— FO^^IC 

^- }^^<Dm^mmmMm(Dfif] i / 2 tc^s-r s .t ^ 

/fc^^BlSi:. Sil^iMgi5 5 3rtT'iPSLLfc2BSi}-© 

if mm $ /-cti ^nic jfiv^4^tefc s ^ T fe . 2 a^taitt 

iO [0 0 9 9] ±fem 1 *«:»JtC^5*D»9!^*aL 

i!if^T'«. ^EfEiSgp 5 3 F«gT' 2 mMtaW^no t L/C 
2B^*nWcRic,nSfe©T'{i*<, 3amJ-X±(D 
«^«l^*ailte2SSB 5 3 rtT'iJOlC-r S <: fe pTftlT'S 
5, CO^-g-, fjamt^mmm^nm (n^2) i:L/c: 

ii^, affi/WT'x^^iHiKe oT'M^^nsss/w 
Txv s u b 2-pgi$5-b>''9-gP5 1 ©fafn<i^m?f« 

y u-AM^m L^r- F^<DfSfti«^«i^ao$«j 1 

ymcmm-r^CtT. B^*PSt<¥'5Slfi^jMgi5 5 3 

[0 10 0] (.mzmmD mzmwmic^.^mwmm 
mmxHt. 01 1 <Dc c oa®^? sot lt, 0 1 7 

fC^-rj:5tC. Mfe (R, G. B) 2E51J<D*5 

5o ^LT, *aWJti:«§#^M*tllU*-FT«. 

>^I^I^Ct5^,^T^J;l{f 1 eB^^rSIOSL^fSiiiLT, 
^<Dl 6®^©^^0 4B^fcOOT<D*-fe>-9-®5 1 

*^e.<i^m?f^^*ai-r. ^i-rntf i ea^toti 
2 B^ofi^mi^*ra§ I < ^ -1- v-H? I ^ Bsmcm T, 
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[0 10 1] ^<r>^2m:Wm\z%^^^m^&^\^'^-Y 

JSLTSS^^-TT'XV sub 2 £Om)Effi*^S^*tl§o 

mMm<om i / 2 tc^^^n^o 

[0 10 2] *fc. 1 eiS^tco^i 2iS^^H3K^ 
V l-(/)V4C09^. ItBS. 3fflgcDfiSei2l^n^y 

^7 0 V 1 , 0 V 3 ^c•ov^T^J:> 3 ^WomuU'i^^y^ y 

'J^^V 1 A/0 V 1 B/0 V 1 C, 0V3A/0V3B 

[0 10 3] cc-e> c(D-^-r>ra§i^+7ic¥e3ia5 5 

ICOV^T. lai 8:j3cfctf01 gcD^^^V^^^-V-h^ 
1 (A/B/C) , 0V2, 0V3 (A/B/C) . 0 

[0 10 4] S/Six 01 7tC:fel/^T> ^mMo:>mi^it. 
^a^tc:#^Bn^3l^*ScOSLi:e?S^n^y^0 V 1 A 
/0V1B/0V1C. 0V3A/0V3B/0V3C 

ltfE3^^n^y^0 V 1 (A/B/C) . 0V2, 0V3 
(A/B/C) , 0 V4<D&lffi*^^^e}Ml^ti:'^^^T 

it. mi zicmLrcmmmrnKWHr^^^-y^-^n 
[0 10 5] $fe-r> m 1 sco^-r^^^j^^-v-htc^s^/^ 

3tBBOSlS^3I^D^y^0 V 1 A. 0V3Atc"H" 
5'^(D4ffi^tCOl/^TtO^-feV9-SP5 l<Dm%M^ti^^ 

oi/^Ti 2B^^o®^«?^OT^5i*^n^o cn*^ cn 

[0 1 0 6] mi 7f^^^m^f)^^j:^^^^. 

UTB?b>e> 1 6fTS^l^^Mb¥ffi^U. Ufa. 3tf 
1 OtfS^s^tf 1 2ffBO^B^ti:oi/>TcD^{l^ 

^i^*^i!*itH^n. nK>(D2ns. 4^TB-9^fs. i 

HtS. 1 3tfB~l 6fTe<0^a^t^:oi/^Tti{i^« 
^m^^ti> SfiSStgps 3rt-ej!jnS^n^ci^::5:<. Ill 

[0 10 7] C^OSlSKj^gPS 3ti^ib7kW'Wk^5 5^ 
V^T. 4fficoSiS«teSii^n^y^0 V 1 (A/B/C). 
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0V2, 0V3 (A/B/C), 0V4(DEI1 9lC^t* 

^^^>^M^lCj:oT4'^'Y> (4tT) ^fitTSltfE 

i^-r>B. 3'^-r>'aii:oi/>T<D^{g^mw 
)b^#ftr§<l^:*^&^ 2-5 (2B^) ^(om^wM 

^gp 5 6 -TP^i^SEic^^^nT ccomtrvouTi: 

10 [0 10 8] ±^L/cJ:^tc. #^W^mbt-FCD^ 
T. ^<Dl emM<0^%(Ol 2BlgiCOl/^T-ty'9-gP5 

i>?)^^^D«^^#ott^fflb^p^?i< (^-ryp^?i#) 

r^m^K\t^rmti'5^^>m^i/s (=4/1 
2) itcrs^Tcib. yu-ixU-hffyu-Lsn^mh'e 

-Ftc3*bT8fmc:^§o 
20 [0 10 9] b:^)>fe. If^^^ffib^-FtT^S^^tc 

ti. ^>"9*gP5 i(Dmim^9Mm^yu-i.m^ihL 

m(Dmim^mMm(Dm 1 / 2 tcis^-r s a 
b/tcii:icci:t)> yu-i.m^itih'e-VTm^ib^n 
fcm^WMt. 7i<¥giMgP5 5rtTftn»:bfc2^^>5i' 
cDM^a?^i:OSmWm:6^^b<*^<OT% •by-y-gPS 

[Olio] ±$im2mi^mK^^^tuwm^a^i^ 
30 ifjf^THi. 7k^^m^ 5 5 rtT* 2 ^-r y*n»^?T^ t b 
fci^^ 2^-r>AnmcPse)n^t>oTHi:^<. 

cO^^W b/c 4 5^ V^J-OM^ft^^^TKVfeiilgP 5 5 

b^- Y^<n>m 1 / 4 tc^^^ntfav^o 

[0 1 1 1] ^fc. 7j<VKiigl5 5 ST^cTDiaff^-r^iK^ 

-/a V^Tti. Mx.tfJ!jaff^-r>iSc:6^xffl (x^2) (om^}i 
y{@ (x>y) (D^^t0 2a®W±cOl&{^^-F%^^ 

7 A^^W b^- Y^(r>m 1 / X 1 / y 

^cfc-^tc. stg7WTx%^iniss6or*^^*n§atg 

[0 112] (S3Mi2^W ^3ftf*eatc«^@{ji^t!i^ 
^gT*ti:. fei}'ffll3b^Rr*6*«fc'5ti:. 01 lOCCDJii^ 
50 ^?5 0a:bT. 0 2 Otc^fcfc-plc. llfe<02X2iB 
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[0 1 1 3] CtD^SMf^CTfc^^^fSS^^^aiL^-F 
jSLTSfi-'WrxV sub 2<Dmffffl*<IS^*n5. 

[0 114] Sfc. 1 6iB*lCO#8H^^P^?K-7-f' 

l~«V4£D^-&. ItiS, smEcomw-^mi^uyi; 

0V1. 0 V3»col,>T(i. m2*«:fi?!l©«^i:|H|;m 
fC. 3lSSt®SitlE]ai-J'a>yi70 V 1 A/0 V 1 8/0 
VIC. 0V3A/0V3B/0V3C*^ 

[0 115] ccr\ c(D^-r >pa?i^+7K¥teaigi55 
2 F«9 4 >'mw(Dm^<D'^mm^m l^- H^(^>«jfiF 

(COV^T, 02 1 *5j:tfia2 2cD^-l'5>^^^ + -h^ 
fflv^TlMK-rSo 02 Hi4ffloSiSte2SiJ'av^'0 V 
1 (A/B/C) . 0V2, 0V3 (A/B/C) . 0 
V 4 ©SEI^W^I' 5 02 2 It7ii^^mm^-C 5 

[0 116] 02OtC*3t/^T. ^iS^O^tca. 

&iamtc#^ e n§ 3 ^m.<Dmm^m'> o >y <^ 0 v i a 

/0V1B/0V1C. 0V3A/0V3B/0V3C 

itl£i^i'n-y^0 V 1 (A/B/C) . 0V2. 0V3 
(A/B/C) . 0 V4©^iam'\cDGj2l?^tCOt/>T 

01 zicmhrcSii^mmiicwi-or/^st—^mm-sti 

[0 117] $fe-f. 02 1 £D^?'r5>^f^ + — hfC*5l/^ 

ssr^v^^^^^ffiHcoss^i'svy-eitia. 

3ffiB<DfiillE2|-J'a<y^'0 V 1 A/0 V 1 B. 0V3 

A/0V3BtC "H" U^;l/(Dii*^tbb/VbXX S G*< 

[0 118] mWtfiiat. 02O*>5^e*^%J:'5K. 
lfTB*^P. 1 6?fB^mtiii:b. HtB> 3fTB. 5ff 
1. 7ffgs 1 OffS, 1 2ffg. 1 4ffg43j;t>*l 6 
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Vrm. 4fTB, 6fTg. SffB. 9ffB. 1 IffBv 1 

3tTBi3.fci>*i 5ns(r)^mmic-o^^riim^mmi}m 

[01 19] CtDSit^jMSPS 3*^P)7j<¥tej^g|5 5 5^ 

</>T. 4*i<DSia«ejMi'a<v>l^0 V 1 (A/B/C) . 
0V2. 0V3 (A/B/C) . 0 V 4 00 2 2 It^-r 

10 ^^zyifmm^^^r4'^-r> (4fT) ^ffiT-^ae 
j^*^fTt>n5o cntcj:t>, ««!j®4^'r>'^j-tcoi/^T 

^^^tiT cCDai:^vouTi: bTfcB:^?nSo 

[0 12 0] ±KEb/c<fedtc. #aS?*fcbb^:-KOtg 
^«f{c. ?T:^iSjici3t^T 1 6iii^^i^»5jlb#tai:b 
Ts ^-Oi 6H^o3-&©8iS^Coi/>T-b>i?-gP5 1 
20 *^e.cOffi^m^t(DW*^tHb^HI?l< (^-Y>ra?l#) i: 
fcfetc. M*tBb/-c«^S^^^co^^T«7i<¥tei^a5 5 5 
rti?4^-r>^J-«:iin»-r«J:3fcbfcc:i:icj:»j. 

^m-^icit-^rmfj^-^^Siti^iys (=8/1 

4) lc:&;S/c:i6. ^*'«7^'-iHg^*mb■t 
[0 12 1] b*^t, it^s^^^mb^-KoK^^fc 

Si. -b>-9-gi5 5 l<DiSafl^lH?f««r7^-Ai!*itBb 

^~ K^©fiaiRi^^m?^«<osf^j 1 / 4 ics^-r « <fc •? tc 
o<i^mi^i:©^mMa*^^b<^.5«DT% -tv-y-ass 

[0 12 2] %^3, ±ie^3«f!(:Wc^SAnWS!*aib 
ISftT-a. ThW-mmSfi 5 5 rtT' 4 ^-r vftnflt^ff 3 i: b 
tcti\ 4 7^'>AP»tlSe.n«t.(DT'{i=5:<. P^tf^ 
3*«cflajJ:3lc. 1 e^-f >^ggt)jgb^ffii:bT^© 

-/o 3-5©8^'r>'ij-©<i^mi?f*»!*tB-r*&»c«. ^-o 

M^^tB b/c 8 ^l' >»©«^l|?^:&7j<¥SJ^gi5 5 5 rtr- 

b*- m<ommm^mmm^yu-2^m^m b 
KB#c7)$«j 1 /8 scs^fntfai/^ 

[0 12 3] S/c. 7j<¥te2lgI5 5 ST'OiaSC^f via* 

i/>T«. m^imm^-^>'m'^xm (x^2) <D«^i: 

yfi (y>x) (Dli^(0 2am±<D»f^t-F*^^ 
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5<fc^K. S«-'WTX%4iaK6 0T'%^^n5»« 
/WTXV s u b 2^, §ftf^*-HlC(SCT«>}«^ 

Co 1 2 4] J-X±SiB9L.fc^l. ll2*Sfi}g^T'a. ^ 

CO 1 2 5] $fc. ±fa#*fl6j^ffit*5v^T{±. amsn 
#-rsc c D«iK«?K*3v^T. »s-"?'rrxv sub 
CO 1 2 61 CT^tlf. s^cri:fc:t--'^-:7a-KU'-i' 

#-r ^ c c T)m.mM^\c^^^x\t. &ia^©Ji--/^— 7 

D — / U T «D 3}^ f- -v ;l/^9i4i) ?> laSil'' W 7" X *!&f^ 
CO 1 2 71 */-c. zk¥e5Mgi5rtT'©?fSn»^fi=^l!if^ 

;l/%iI?tA-r7'XtcJ;^Tj*J6?.mi:b, ^cDilgS-'^ 
'f7X^I6{^^:-KtcjSCT^;^SCi:lc«fcO. ^-T^ 

CO 1 2 81 0 2 3 1±. ±ia^^«i}^«t«5@(*»^ 

mm^Wtrnf/'^^ x i: b rsi^fc^^iB^K^ 5 ;«7 p< -> 

If ■rv'^';l'X^;l/*>< ^ i: bTffl</^e>nSo 
CO 1 2 91 2^;;!3;^-7->X7^i:.t:fel/->T, C C Dffl^^ 

?7 1 i: bT. 5fe2Ebrc^ 1 mti&mmcm?> c c oa^s 
En-^7u-AB?*^aib ^is^K^tBb) 

K^^ttJb (Xti. ^iS^tt^^aib) i:. ^§l#M*mb 

CO 1 3 01 c c Dmrnm^?"! 1 ©Ji#ffi±tcti. 



Jt^lS^iibTi^^^nSo C<DCCD«flfl^?7 1 
{±. 9a&\^rc^^5.>'^^^mmi l/5 9%H^#tf 
CCD|gi!ll3IES7 3tj;oTiK16^n5o CCDif#^ 
?7 KOmmcli. »ffi>'W7'X%^Ia]gS7 4T'%^5 

nsstS''^^7'xvsub*^03*n*n5o coss^w 

rx5l^lHlSS7 4 i:bTs ^ 1 ^SS)gffiT-Sirabfca« 

/UTT.^^^^ 2 0 v^i^ 2 mmmrnxmrnLrc 
»S7wrx5i^iHi!K6 o*^fflv>p.n5o 

CO 1 3 11 CCDit®^?7 l^^m^^l^ (CCDto 
mt^V'iVf'^'yyT. (AWB) pgi^HtDS^rOft^m 

s*^ff <3nrc^, a^^hbT^gpicwti^nSo * 

fc, C C D«#^?7 1 (D«l{t^- F*^«-r5fcJ6<D 
iljf^'t— K^SSP 7 6 e)tlTl/^^o <1 Oiftf^^r— 

H^sgP7 6Tax — eiii:bT> ^iis^s^-rsrcJe) 
CO 1 3 21 c©si^t*-F^^a5 7 sTS^^nfeift 

f^t- H ■^m>t=^- K CCD igl&lilK 7 3 . 
20 SiK^^-rTX%^|HlSS7 4 fcJ;t;^^®illHlK7 5 t« 

^g^n^o c c Dmmwi'&i 3 a. iisJi^*- h©^ 

biSm ^tT 3 <fc ^ K C C Dffl^*? 7 1 b. * 

- ^ 'J y^**- H(D^^B?fIj:«±. II 1 USSJ^WK^ftS 
^1, ^2©fti*:PT'l5iWb/£:*DlC»!*tUbl()f^. feS 
VMiSI 2 *fiSJg«lC *3tt 1 ~^ 3 CDM{*:0ljT-SiB§ b 
fc#^S!*^abi!l{t«fT3 J: 3 tc C C D««jg? 7 1 ^ 

CO 1 3 31 SiK'^-fTX^I^lHl^? 4«, il^lS* 

30 - Ynm^m^ii. c c Dmrnm^ 7 1 (Dm^(owimt,s 

->'-v;l/«DlJe>-3#*%|gbTS5afflfi:S^**i^c»«'''' 
1'TXV s u b 1 ^C C Dm»M^7 1 coa^K-^^. 
*-^U>'i^^-K<D^S^lC{i. i!in»HjSia«: n (n 
^2) . imU^^y^^m (m^2) i:bfc«^»c. B 

l/mXfi^l/ (nxm) i:^5<fc3 l^imjEfift*^^^ 
^nZ-cSS-'WTXV s u b 2*-^A5o 
CO 1 3 41 ±MbrcJ;-5l^x CCD«fiSm?7 l«r{i 

(Dasn^BSih boo. 7 i>. u— F ^ii^sis*— k 

mKit^x^mc^if^ctti^xt^rcib. m^mm^ 

iiib^i)^^jiW}mtVX'e-'$tV :yi^X^%ctKii:s,o 

CO 1 3 51 j&^s, ccxiiwrn^fsmic-r^tctbic^ 
50 t&^m^^m^B'e-^mx'^-ifvyi^t^mic^ m\ 
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^B©i£;^ii«*±if S c:i:*^T-#«c:i:*^6, CCD 
CO 1 3 6] 

1 ©iftf^^r- K^ofiafD«^«?fa©iii«j i / 2 

K<D^^tctt:'^Tm:^7i'>^S(^ 1 / 2 (cT'lrs/c 

i6. 7l'-AU-h%^l<0i)lf^*-KtJ*bT2e»c 

[0 13 7] *^B^-ea*e.fc. Htts^^^oai^t 

- h'miat. •b>->)-^(Dmmm^m^m^m 1 ©ttf^^r 

- m<Dmmmmmmm<Dfi^ lyzicwL^t^xo ict 
5<fc7fcb/-ccttcj;o. m2©»f^^:-K'^«. n:^ 

(ozmm<Dm^m^^m^\i^^rcmc^ m 1 ©wf^^- k 

cDBlf'^t- FT'B!*im^nfcm^«MSi:t?L< :&Src: 
C I NtSS/WTXV sub ilOga^^^-riSJ^ST 

[04] 'fe>'9-gp^aosffigii*7?r^io4^T->>'^7na 
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[0 5] m 1 ^asjB^cD^ 1 mmi^mtmmmmmv 

[06] ^l*i*eiJ<Dli^<DSilllI«a^'-l'5>^*^^- 
FT-fe5o 

[0 7 ] m 1 R(*:M©*&&©7KSFI^»85'-l' 5 >^^^~ 

[0 8 ] ^ 1 *«5}B^©^ 2 a<ttRJ«:^-riillS«fiS0T- 

70 [09] M2*f*e!l©li^cofiilllSa^f^'5>i^f^1'- 
FT'feSo 

[01 0] mzm^m(Dm^<D:^^mmi'-f 

-FT'fe-So 

[011] *5IW<Dm2^fig}&ffilcflg5H«cffi^^?«: 
5^-r«EBSm0T'aB5. 

[01 2] ^-op^^i^Kift^r^j^-rsfcfeofiieiejSi 

[01 3] B!*aL/^7l/XXSG©&Jg0T'fe!3. 
(A) «:7^-AM*mbl6f^*-FOiS^*. (B) 
20 a^'l'>M§l#I6f'^^~FO«^«r^-n-en^LTV> 
5o 

[014] ^2fia6Jg«<D^l*»<5!l«^f11BS^fie0 

[015] mmti:caj©«^cositiRiw^-r5>iy^-\' 
[016] fsimwm(om^(07i<m^mm^-f^>if^^ 

-FT-feSc 

[017] S2*Si6®«<Dm2Mi*eiJ«:^-r«lBS«fiK0 

30 [0 1 8 ] ^ 2 mwm(Dm^<Dmm.mmi'-f z>if^^ 

-FT'fc^o 

[01 9] mzmwi(Dm'^<07KW-mm^-<s.>if=^^ 
[0 2 0 ] ^ 2 mmmm<om 3 mi^m^^tm&m^m 
[02 1] m3mwmo:>^<ommmm^'<s.>y^^ 
[022] ^3 mwm(om^(o^¥mm ^ 5 > 

— FT'feSo 

-/O [02 3] 2|i:!BIIBtD^«*>«^5^;^xA<Dmo— e>l«: 
5^-r:/ni'y ^0Tfe5o 
[024] 7 L'- H6{t(O«fcg:0T'a& So 

[025] 7 u-i»M*m L9]nF(Dm'^(Dmmmm^ 

Svy^-V-FT'^S, 

[02 6] 7U-A^*LajL!!lf^©li^<DzK¥I^SB^»l' 

5>i^5^-V-FT'2&i.o 
[02 7] ^-i'>m5lt!Wf^<o«l;g:0-p«So 
[02 8] ^Y>P^5l#«lfPOlfr&CDfiiSI^«8^»'r5> 

y^-^'-FT-fe-S.o 
50 [02 9] ^l'>M5l#i!lf^©li^®7jc¥l^«B^"r5> 
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10. 5 0 --CCD«ei*?, 11. 5Hr>-9-SI5. 1 
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3. 5 15. 5 5-7K¥te2lgi5s 1 

6. 5 6-m?3WE^giaP> 19, SG-^-fSV-J^?! 
£0^. 2 0. 6 0-»«/'^'rTX%^lli^ 
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